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Bluetooth v1.0 * 38#&1%BD_ADDR
#Ov1.0B
Bluetooth v1.1  YIRAYIEEERRAERIEEE 802.15.1-2002
« RSSI(Received Signal Strength Indicator)
Bluetooth v1.2 SRR : 721Kb/s |« IFRZAYIEEEAREERIEEE 802.15.1-2005
« AFH(Adaptive Frequency-Hopping spread
spectrum)
« eSCO(Extended Synchronous Connections)
» HCI(Host Controller Interface)
Bluetooth 20044 « 1% : 3Mb/ |+ EDR(m/4-DQPSK +8DPSK)
v2.0+EDR S
« CfR -
2.1Mb/s
Bluetooth 2007-07-26 o G + SSP(Secure Simple Pairing)
v2.1+EDR 24Mb/s  ->
High Speed |* EIR(Extended Inquiry Response)
Bluetooth 2009-04-21 » AMP (Alternative MAC/PHY)
v3.0+HS .
+ ->Bluetooth over 802.11 high-speed data
transfer
« ->Bluetooth High Speed based on Wi-Fi
» L2CAP Enhanced modes
« Unicast Connectionless Data
« Enhanced Power Control
Bluetooth v4.0 |2010-06-30 » Bluetooth v4.0

o ==Bluetooth Smart

« =Classic Bluetooth+Bluetooth HS(High
Speed)+Bluetooth  BLE(Bluetooth Low
Energy)

GATT(Generic Attribute Profile)
HAESHNZEAISM(Security Manager)




BN ERENR

Y

WRA=

-z =h

STHFHERE

&it

Bluetooth v4.1

2013-12-04

Mobile  Wireless Service Coexistence
Signaling

Train Nudging and Generalized Interlaced
Scanning

Low Duty Cycle Directed Advertising

L2CAP Connection Oriented and Dedicated
Channels with Credit Based Flow Control

Dual Mode and Topology
LE Link Layer Topology
802.11n PAL

Audio Architecture Updates for Wide Band
Speech

Fast Data Advertising Interval

Limited Discovery Time

Bluetooth v4.2

2014-12-02

LE Data Packet Length Extension

LE Secure Connections

Link Layer Privacy

Link Layer Extended Scanner Filter Policies

IP connectivity for Bluetooth Smart devices
will soon be available via the new Internet
Protocol Support Profile (IPSP)

IPSP will add an IPv6 connection option
for Bluetooth Smart, making it ideal
for connected home and other IoT
implementations

Bluetooth 4.2 transfers data even faster by
increasing the capacity of the Bluetooth
Smart packets

Bluetooth Smart gets smarter with industry-
leading privacy settings that not only
lower power consumption but also make it
difficult for eavesdroppers to track a device
through the Bluetooth connection without
permission

A consumer can have higher confidence
they aren’ t being tracked by beacons or
anything else

BFRESHIER |, YR EBSFMMYSCIL.
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IREBHUBSFAME % {FAEHEUESHEERL
BRAEIEER 1-3Mbps 1Mbps ( GFSKiEs#) )
s EO/SAFER+ AES-CCM

BRIETSORE 30k 50%

BRAEHINE 100mW(20dBm) 10mW(10dBm)

REIFTLSARIIFEIILY , BIF%ES , UWB , ZigBee , WiFi :
1.1. 5% /UWB/ZigBee/WiFil3EXILL

800
% m TX
5 600 I ORX W
o
5 400
e
o
O
g 200 —
o
Nl =B i ul |
Bluetooth LWE ZigBee Wi-Fi
TODO : JXE : 248 - CSDN.NET RRRRAUSRINAS | s
ISR,

! http://en.wikipedia.org/wiki/List_of_Bluetooth_protocols#Controller_stack
2 http://blog.csdn.net/innost/article/details/9187199
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2.1. BFIEZHProfilefi93
2.1.1. {RIBEERREE RIS AIEEF N

BT, BEIARAIETALE , 9L :

« MMY Core Specification
FRLMRESEEI , EEProfileslifiiE , BN FECore Specificationd i,

* AEAIIN
Etanv2 ORIEDRZRTIZERT , ATLASEER , tBAJLAARSEIR

Ebanv3.049HS B 2 ATi%ERY

2.1.2. RIEATERIRRR S RIS F Y
WEFtY%protocol stack , EESRLFE ¢
« Host Stack==Host=E#if = =12{F & Fix

« Controller  Stack==Devicei®%Zi==controller= =18 H54I58 = =i RPN CPU==IEF 1 1BE
T ? +abEE_microprocessor

2.1.3. HRBIERRLISRIEETF 1Y

B RISFINATD SR
& 2.1. BEFRISEHXHprofileads3sE
#EF profileflprotocol |profile4g5 profile2# ERRIRT FREE5)
A%
LMP Link Management
Protocol
L2CAP Logical Link Control
3@ tEprofile and Adaptation
Protocol
SDP Service Discovery
Protocol
HCI Host Controller
& 2 1 1 RGP O Interface
YProfile
MRS RFCOMM Radio Frequency
COMMunication
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#5Fprofileflprotocol | profilefS profile£& BARYRY FEEE )
5 S
BNEP Bluetooth Network
Encapsulation
Protocol
AVCTP Audio/Video Control
Transport Protocol
AVDTP Audio/Video
Distribution Transport
Protocol
HithE I Profile TCS BIN Telephony Control
Protocol — Binary
AT commands attention sequence
(modem prefix)
A2DP Advanced Audio | FE2EA
Distribution Profile
ATT Attribute Profile
AVRCP Audio/Video Remote
Control Profile
PPP Point-to-Point
Protocol
TCP Transmission Control
Protocol
UDP User Datagram
Protocol
i _ IP Internet Protocol
En;,)@ﬂ%’\j]\‘s(znﬂﬁﬁ B=7 OBEX Object Exchange
L Protocol
WAE Wireless  Application
Environment
WAP Wireless  Application
Protocol
vCard Virtual Card
vCal Virtual Calendar
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2.1. 887 BENPRIEEF NSRS

audio apps.|| vCal/vCard || NW apps. telephony apps. mgmt. apps.
OBEX TCP/UDP
I;D AT modem
r commands ||1cg giN | [
PPPIBN EE Control
RFCOMM (serlal line interface)
Audio Logical Link Cantnol and Adaptation Prataoal (L20AP) Host
| Controller
Link Manager Interface
Baseband
Radio

AT: attention sequence
OBEX: object exchange

TCS BIN: telephony control protocol specification — binary
BNEP: Bluetooth network encapsulation protocol

’ !!! lmage '

SDP: service discovery protocol

2.2. EFHCIEETF SR

RFCOMM: radio frequency comm

M'lmﬂ'lm

mwm

!emce EISCOVEI'Y | l !! | l!! l

0s

sontroller Intertace
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application
group

middleware
protocol

group

transport
protocol

group

a: audio
d: data

e: control

application
group

middleware

protocol
rou

transport |'

protocol

| |__

group

A, , Aalto University

School of Electrical

B 2.3. (UEEHEnN AT NS

(a) §

middleware & data applications

. S
audio control
link
manager

baseband

Bl 2.4. (UEAEFHRYAIEEF Y SRS
control #;
_* RrcOMM

a: adopted protocol e
b: Bluetooth specific protoco

elephony]
control

. fhatschik Bisdikian [BT_OVERVIEW_UNIVMARYLAND_03_2001.PPT]
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2.5. (WERREREREF XSRS

profile profile -' new/future
application applications applications applications

group '

middleware|* platform APIs

protocol (E)
sl
transport
protocol

group

Bluetooth adaptation common services

middleware protocols

transport protocols

a: legacy application
b: Bluetooth specific application

MIEARRE profilefgtY
BRI profile
2.6. IEFRYEMAIBEprofile

TCS Binary based Profiles

Service Intercom Profile Cordless telephony
Discovery

Dtal—upp::l:ltllvorking Generic Object Exchange Profile

-

File Transfer Profile

LAN Access Profile

Object Push Profile

Fax Profile

Synchronization Profile

Sim Access
Profile

Tobkl SEFNEEIRAVIE S N ERA
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2.7. BIFFMNEREZ Tl HEHEHER

Bluetooth Radio and Telegram Protocols

Audio Application ‘ ‘ Phone Application

* i

]

v

e S <rcom
A

I ! i
L2CAP

l

\ Bluetooth Baseband & Link Control \

i

‘ Bluetooth Radio ‘
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2.3. Hifprofile
Bl 2.8. EFOIMIEET RIS SAprofile

IrOBEX

A9 Adlto University Bluetooth Baseband |

AAAAAAAAAAAAAAAA

Bl 2.9. EFMERIBETRIZEprofile
LAN access point profile

—
)
)

| | Bil;l--tatooth Basebaﬁd |
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2.10. IEFRYEprofileEE

Configuration of Headset Profile

Application

(Audio port emulation)

eadset Cont

rol

RFCOMM

SDP

LMP | L2CAP

Baseband

<+———>

Audio Gateway side

2.4. 5N vs OSIEESERY vs IEEE 802

BRI REEAIFIOS IR IEEE 802FRERISTELR R ¢

Application
(Audio driver)

Headset Control

RFCOMM

SDP

LMP

L2CAP

Baseband

Headset side
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2.11. EEFHIGEFIOSHERIA RIEEE 802tREAINT L X R

Application = 400 and X.500 EMAIL
Prasenlalion
Session
Transport #==Transport Conirel Protocol (TCP)
Network #— Internet Protocol (IP)
Logicai Link Control (LLC)
Data Link
Medism Access Layer
(MAC)
Physical Layer
Physical {PHY)
ISO O8I |IEEE 802
Layers Standards
BIMEBNIEF DN EFIOSIARZRINTERAIE , 5% .

~ Applications
TCPIP | |HID | | RFCOMM
%
\
"\'.
x‘-\ Data
\
\
Y

Bluetooth

2.12. IBEFthEFIOSHERI AR B Z AR R

Applications/Profiles

Application
layer

Audio

Other

LLC

RFcomm

Telephony

Service
discovery

Logical link control adaptation protocol

|L'Lnk manager |

Control

Middleware
layer

Baseband

Physical radio

Data
Jllink
}layer

12
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3.1. I5F{EAndroidRAYSEIR

AndroidPRVIEF AL , ZRiIEBluez , IEXABluedroid
TODO : #*FBlueZFBlueDroidfI3dtY, , T HEIE, AJ&#%
Fandroid4.247 , GoogleFE#t T androidfJiE At 4% . MBlueziaptBluedroid | %

AndroidSTH5IETF4.06A BLEFEA - (v RS ) - #2247 - CSDNLNET 2

! http://www.xuebuyuan.com/1345358 html
2 http://blog.csdn.net/changemyself/article/details/8454633
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56 4 B BT RARNNA

4.1. IEFHYANERXER | HostEHixmFl

DeviceiZ iR

BORN AR, SEEF EANEF FANSIET BN ERERE | BB T IRF TN IRFIRE R Z BRI

5, HEEAZES , ERTLABTER S
4.1. BT ENIRFIE FiRAISE2E8

Bluetooth host

Other high layer driver

&~
¥
HCI driver

Physical Bus(USB,PC
card,etc.) driver

Physical bus Hardware

Physical Bus(USB,PC
card,etc.) Firmware

HCI !

F

Firmware .
i LM Flrinware

v v

Baseband Controller

Host controller

PARENMFAANREE , ENRFIIRSEIRZE , FREHCRZEOER
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4.2. BFENRIIRSFIRE FHCLERAER S

Bluetooth application
A

v
Host HCI driver
host = ~
Command Data Ewvent
¥ Y .
Host transport driver ‘
1 Transporting bus
v
o Embedded transport driver ‘
A A
Command Data Event
Bluetooth v v |
sub- < Embedded HCI driver
system |

Link manager

Baseband layer

RF layer

HCI Software Architecture
4.2. I M Z S inni

RERETNATERE  EMEHIXER

15



B RARINA

4.3. IEF TR - IR BRIBIXER

Audio Stream

Headphones (SNK)

Audio Stream
—

Portable Recorder (SNK) Microphone (SRC)

XIMAVERNT -
4.4. B SN AREE
Audio Input Source
( ~ )
V. MP3 Ethernet
@ °g & = Bluetooth Wireless link
Qi, -Q’;;;-‘-@: ====P  Bluetooth Audio data stream
LTI L
Anaflog Andloz N:,: o ====p Received data from Bluetooth
Ingut Trkuit Audic |Input

Multimedia Point-to-Point Bluetooth Entity

A

Wired Audio

Bluetooth antenna

Al

| PEIIIUTIIIRUIIIIIOIR ‘ Multiple Audio

Transmitter

DA
\
/ / \ \
/ / \
f [ 1 RY
v / y,* \
b N \
é & \
~N
! Bluetooth Audio Transport Model ;
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4.5. R S SAR FRRIRESHS

SIRAIER KR Z
Control Module
H iy
Audio | </ Audio
Coder/ | . | |nterface
Decoder | 1
2=
: J Bluetooth Module
Audio
interface

Control Module

- e
oy

=2 Ll
LK Audio
iy Coder/
Interface —" pecoder

Bluetooth Module b 4 _ﬁ_

Audio
interface

4.3. S {EMn 2 iRy R A

WIHDETURARRIHART | 3 T IR TL0EZAYHARTIE | LIRSS AIAndroid IR FRFER: | AJLA

BB FFHART I IEZHARTIRS ¢
SIRZAYANndroidaYiE Fapp , iFW :

teknikol COMMANDER FREE - Android Apps on Google Play !

! https://play.google.com/store/apps/details?id=com.teknikol.commanderfree&hl=en
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5.1. EFBlueZfYEEF N RRIFFR

E T BlueZRYIEF YALAIPClg , ELAIERAIUbUNtY , (4.2hRAZEIRY ) IBRRAEIANdroid , MIFER
R TES :

« hciconfig

r-

« hciattach

« hcitool

o rfkill

 rfcomm

» sdptool

o rctest

* [2test

TODO : = KRR ERZUAERRT. ?*F?Eﬁiﬁ’]ﬁ% WHEEIEH R, AJS% .

Resources/HowTo/SamsungBTInOrigen - Linaro Wiki *

linux FEREIEFIE% bluetooth hciconfig hcitool 2
Bluedroid SBIuZ , TEF Mz 753%80%55h ( BT bludroidfBlueZfaxdtl, ) 3
Android blueZ HCI (—) : hciconfigSCER & Fa73% - CLK - {82245 - CSDN.NET *

! https //wiki.linaro.org/Resources/HowTo/SamsungBTInOrigen
http //www.360doc.com/content/12/0218/15/8157643_187595684.shtml
http //m.oschina.net/blog/300406
* http://blog.csdn.net/xubin341719/article/details/38640533
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SBO6E
6.1. BLERZ#Y

Bluetooth Low Energy ==BLE

ZFMYZBLE

BLEGRHEH N #Bluetooth Smart
BLERIREMNIES (1MYALE ) —MEERFE
BLEREIETF4.089Z ORI e 5 I NBY.

BLE , MY ENBFRAGERBEEDHY , FEBLERNEFEHIRENEAE— ISR
BLEENokia/&iehY , {FA— 1 RIEBRIEZ JIWibreefYIE |, [ERIFIEF HLRSIGETRMA , 4B TIAEN
BLE,

BLEZBIRY , IGATRRRYB=H : Wibree , Bluetooth ULP (Ultra Low Power)

201155, 8A -

 EHUIHAIBLE : Bluetooth Smart Ready

o 8% (hH, {ERKSE ) I%AYBLE : Bluetooth Smart

ELE MR IR ( EEANERSF2.1+EDR/3.0+HSHRA ) —#F , TARERIFAIR2.4GHz  ISMEFSIBR
X

A4.0LARIRIIERST | #RIssFENE D FFRY , MBLEAEHIRSFIENRE—RE.

BLERUAEXS TR A A — LB
. fRAAE

. FEIEE

« #B{EDIFE(ULP)

6.2. BLERYER{EFNINGE

BLERYE - SCIRAE RFFHETY

o BAjE==BLE
RS Y BLE

ERS S T BEAERIE A B /S - STMicroelectronics, AMICCOM, CSR, Nordic Semiconductor,
Texas Instruments
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BABHEENEENET Ch | FEGIEEENIRERNIRE , T — T RERAIERELNK

Layer,
IFBREIFENTHidetEIR(E , BRANEREI |, IEETRNRERNZ REUEER , LURATEER
AIHFE PRI S INEERE.
L I SULPEAEAL T

o YWt&==Bluetooth Classic+BLE
#%Bluetooth SmartBIBLESEREI EBHNEHATIEF N
ERSSEIN T IS F RIS 78 : Qualcomm-Atheros, CSR, Broadcom and Texas Instruments
HFEREEKRNTINEEFF IR REEREES . ARG R T ULPEMERN U RRE R B &R
BESRAE
R B ET A RS EHINEE M @EI3V. 220mAhBICR2032) TERIECEEIJ LN B EZELE).

tEIRT R (FIIERESFENURRR M ) BREERERELDWTTAAARD ( BERAMNEIthAI10E
125 , JLIBREBSHIEERR) |

FHEZER TRZRETIE/LRESUERIRGE ( BURTEHFNA )
IR BE—EESETIHRTRERTIRE , Bl LIERSEAAARIDRAIEET(F,

SCREEZ NS R, BT IR MASTANE | BN RIRYTVER IS A0S HARIBLERYRINFE IS A5
EFREAY , FUCEES O R N SREE LI FMETER ST INE | WREBESSMEF IR, FNIEFN
EAWNERF AR IS BLE , 2T LABEEESH.

FREEMAEIZRRANT -
6.1. BRI BRI ERYE(S
Dual mode device Single mode device Single mode device
le.g., phone) le.g., watch, keyboard) [e.g., heart rate monitor)

Y

Bluetooth low
energy MAC/(B8)

Blustooth
low energy
ASIC

Blustooth
low energy
ASIC
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6.2. WIEESH{ERARPEFULPES SHESMEE

An example device using Bluetooth An example device using Bluetooth low An example device-set using Bluetooth
technology only implementation energy dual-mode implementation low energy stand-alone implementation
Bluetooth stack Bluetooth low energy stack  Bluetooth low energy stack
(dual-mode) (single-mode)

£ i Bluetooth Adaptive Low ener H 1 -
Bluetoath profiles (—.) oo p—nFillcs e nergy Bluetooth low energy profiles
| E— [
L2CAF M e5C0

L2CAP ULP Control ﬁ Bluetooth low enargy LZCAP

eSCo

H

F N T

$ BRHCI $ BR - Le HCI 1 $ Bluetooth low energy HCI
E | i i

Link Manager [LM] H LM -
LL (—’ Link Layer (LL)

Link Controller [LC] H LC - -

RE (_) RF (—) Physical Layer [PHY)
Bluetooth low energy technology

Source: Nokia

6.3. BLEES F 1NN 5E4S

BLEIRZF N ARRIZRIGIN T
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6.3. AT 6K BLERYIEZ N ie5R1a

Host (724
(#hass) % 1 15 “
Generic Access Profile Generic Attribute
(GAP) Profile (GATT)
BEE | wanpmbis
Security Manager Attribute
(SM) Protocol (ATT
(R4 LATT)
Logical Link Control and
Adaptation Protocol (L2CAP)
WOk =, YIS

Controller ¢ #i] i )

Host-Controller Interface (HCI)
1 45

Link Layer (LL
3‘"_‘35%']%( )

Physical Layer (PHY)
TAEZE (]

BLEFRERA profilefNR FIEBEAITEGAPELGATTZ £,
B—ENENT

« PHYE==T{F%F/A)
1MbpsBEIERBSRGFSK ( SEMIfHE ) | IBTERIEAY2.4GHz

+ LLIE==RFzHIg8==1FI=
BHIRELTIES (standby ) . J#E. WEIF/ATF (scan) . #08Afk. &R XAMIRSH—Fh,

AMIRSIIRIEIAYY | REZRT | RS BES (AEESBEH "HKT" ) BI—PTRE—HE
IFEiRRME (BEEREHLIEREEETW , TEF 15, RKH" ) |

PMMREERRN (RUBEFERT ) | REERLT (7).

KEHIRINRENETIRE | FRPROREANRE | B—XPIRREE— NSNS , BIEIREN
MIREAEELIR,

22
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+ HCIR==fOR==iBf5H
IR RIFBRRRFEC] (APL) |, S9SM9NEREAHERIED , FILUBITERO. SPL. USBS
SR ISE)

* L2CAPER==47%&B
1TITRMIFEL | RAUBIRERRS

« SME=={R14t
REFIIERD K , MR EIEE IR R

. ATTE==ERE
EREIEIER

« GATTE==H4/ERmS
HAWRFMER EENBITRE  MEBRERER MERRES FHIEEATTEREM |

HXBTERIBARRTIFRMEEENprofile45td , MprofileMI&ZRFEIA ( characteristics ) 42
ko

- GAPE==fiih
ST, SRR AR

TR, EERRERERR]  TEHRERLLEEFHZEDMIRSTR , ESREAMFNETE

6.4. IEFAYB(EINFEULPAYSEER [

EXIFRERS |, BLERNIDREERS | I IUMHEE(EINFEULP ( Ultra Low Power) ,
BLERATITEZFER , ZRAIREMPFHEINGE
« IEREDRT BEEL
E?FE%T_JL%%’:E"J%  WIRFTEFTERNE , MERZEBRAY , FLABLERSIRIHE S EER eI KL%
Can=1:0:NIEIR

RSN AZISFRIER | HEBINEFRE  ELIBMEE , XEoR  sMMARER
32 MBS | AT 3 MSIERIBLE,

BN, iR —3HE32/M5E , MBLERB3NMSE.

% BLEFSZRIS SRAUAY A A K4E5E « BLEAEMBIER RFEE0.6ms~1.2ms , MinEEFEREMIR S
22.5ms.

> BLEE(UH EALIREERIEEINER T RARL0E20fE

BEEIERRE  ERA3Y SEEREMER LR

XEEREIFERFAEOXS "FHE" B8 (WNTINE ) SER—MAR (T SEEE) , B
I TR BRI LT BRI amiss , S REMESIPR) .

NEZAGCANRIHIS FHEX A Z MBS B EO—n , BTSRRI SEEARSSWI-FENA
FERERR,
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| EFEAER AN S EERA EEERN | TR SWi-FikiEmss :
B 6.4. BLEStREESF , WiFigY(SExItk

—BiERRIE

Bluetooth Bluetooth
Frequency low energy low energy Wi-Fi
(MHz) Advertising Data Channel
channel channel

2480 39 |
2478 36 |
2476 35 |
2474 34 |
2472 33 1

2470 32 1

2468 31 n

2466 30 n

2464 29 n

2462 28 n

2460 27 n

2458 26 1

2456 25 n

2454 24 n

2452 23 1

2450 22

2448 21 &

2446 20 &

2444 19 6

2442 8 &

2440 17 6

2438 16 &

2436 15 6

2434 14 6

2432 13 6

2430 12 6

2428 il &

2426 38 |
2424 10 |
2422 9 1

2420 a 1

2418 7 1

2416 & 1

2414 5 1

2412 4 1

2410 i 1

2408 2 1

2406 1 1

2404 0 1

2402 37 1

, B REEFER A SRR 7T MGREEZ
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R EREIREIXEAE | TEESRERINERTRAESIBRENBER ( AFH ) BARLABENAYTS
EfEEEIR ( EMNERT RAER7INEIREEE ) .

BRETREERNATET B AIRENS— N REREEB IMbpshI R HiE R — B AT
BATFEEERNNARNLKEESHER.
x5 , BB250kbpsiEEiI R — AR KIEERIEEFEFERIREIZRKSE (IHRESH

itbEEE )
IEFHREEFERA "Sopk" —RIEREMIEEEIRE. B, AXEIE. INIESER)RE
3ms, MNERT RATAEREZENFENEZEM.

« B0 "B SHRSERIAIXRIGHIEIES
BT XFF S TURHIE(EINRE
PR AENE B TR = (GFSK)EH! | (BT RBEERAGEBIESIEEZO.S | MiVERT X
ARZ20.35, 0.5HiERUZISEER/ IS RIZ(GMSK) T | AILAFRRLIREHIIIEER (XS ERI
[RELIRES | ANEAREIR),
BREHEEERmMFLL | AESB s e EMIERETE.
INERET RAERNAIERE RKERK., ARESXERKISIEER , TEIREVITEERERITE
IWSRIFERRME , NTESEER AR,

%ﬁ?ﬁiﬂﬂ%ﬂﬂ@ﬁ AR | HMBEMEIRINER (Rt ) | BRI AR EH TRIX

BRREGERESHIIR (FARERTIAEE , FELLREEMNER , NTHESIRENSE) .

Bk , B REGFERANERIEFERNIIEE —XEEER RIFEREIAS, Bt , B REEFE
R R BRI BR RN TR SR,

* AJAERRTE) AR
IVERTRARE— "EREER" NE&N  BEEERERNEENR , FEBaRiEERT%
B EaEiEaiEzEE ik,

T’;_FE& , B REERERAR A REZMEER , XMNEFRREERN AT LIRENTIZRET A

E79BLESARR A FRIRERIEES T, BIFRATLAET hEE" K& (HEsER) |
RS HEREMIRE EIR R ZMNRYSTT , RETEUERNZFEEE | ARER AR E R KRR,

IER9U0ILE , AEEBLER TARRER AR EE R TIHEIL&ERE: ( BRI —IREUE ) SifEA
R BENERERFHEINRIEEEE.

g&%%ﬁﬁﬂ@%&ﬁ%ﬂ FED (BE/LANFT)  MEREREBRYD (FINs/UREIESH—X
HEED)

6.5. BLEEE A9z FE{milak

BRI R E S B TSR &N E R T AN AR E.
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5H33FBLE , T5F 5 ARBE£EE (Bluetooth SIG) &% T #FHdprofile , tban :

* PARPEORE
teanFx

- B

« IR SN
XIMAITEFTRER © RN SEMZERNEN ( BIHBIRAZERGPS )

IEE RN S E S ERINAERTRE

« FROEBRNSE
FECANFRISEIE it ST TIERE | MRFNBE—ESEEZI—REmAES AR mER
FREZ—ERBBH8E  ANFRAHEE,

XSGR LEFNEINESR | FHE TR MR EEAREER.

« ZCARIIERERN
ERFE RN SN FRIA AT LASE(HEE (RIS TCREN | S AP Bal— e el < SMTREEE B RDIE (1B
TFERIERRAFE T FR AR ERthaemR ) .

« JLERIIEERNEE
XM FRRERIE) LEZ2IRE , I)LESRBE—E BERREIIF ENFRERIFIERERE
I LEBHRE TR AHEEEE,

B RAEAEERRRAIRA AT R4 E ( BRI ATEREER ) BERELIIARRI ZER.
BT RENRRZEANEN (ERBGPSESHINETT )
ERENIIEAINFEATEE

o RBINHER, (QIZEK E L, )
REINFZR (WTEEOKEY ) AERMERE AL E el ERER

RE T B REEFERANFEX NS EERBEE A LA ENEARTXEVERES.
ERSFEILUUAZEEER | IR SREMENO. RR7A U ESMITEERSN B RE

« EIRES

- LTRSS
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6.5. I 4.0rhE SIS EiEHRIBLERprofile

.-.-I

] E
g 3
o W D
4 K

ainssald poolg

ajepdn awiy

Host Controller Interface (HCI)

Link Layer (LL)

Physical Layer (PHY)

6.6. BLE @l H

TEEEL , L] RFARRIBLES

« NordicfyBlue nRF8001
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325|B5x5mm QFNIIEAT—FHERINRARIRTT 52
SR T RERANTTEE., BRI FRAE—AFREETR. (ERSEMERSREFNA

6.6. BLEiG:mZNordicfYnRF8001
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